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ABSTRACT 

PURPOSE: To obtain a semiconductor integrated circuit device in which 
variation of an internal power supply potential can be suppressed even if a 
power supply potential externally applied varies by driving an internal 
boosting circuit using a lowered potential of an internal lowering voltage 
circuit as a power supply for operation. 

CONSTITUTION: A source follower type voltage lowering circuit 6 is 
controlled by a boosting potential .phi. PI for a voltage lowering circuit, 
and lowers externally applied potential Vcc to internal lowering voltage 
potential .phi.D. A boosting circuit 5 for voltage lowering circuit boosts 
lowering voltage potential .phi.D to boosting potential .phi. PI for a 
voltage lowering circuit. Also, a boosting circuit 7 for a word line 
driving system circuit is driven by a potential difference between lowering 
voltage potential .phi.D and ground potential GND, and boosts lowering 
voltage potential .phi.D to a boosting potential . phi.P2 for a word line 
driving system circuit 10. By using this constitution, operation of the 
internal boosting circuits 5, 7 is made hard to vary, even if the potential 
Vcc is varied. Further, since boosting potentials .phi. PI, .phi.P2 are 
generated from lowering voltage potential .phi.D, a range of a constant 
potential region of a boosting potential is widened, and operation margin 
of a device is enlarged. 
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te&fJEIg 2 ©B{£©5£Bffi:&** &Rl*L.&**#tt-r 

B#&3HIIB&B. 
B. 

[8S*E4] MESg2©B#tt. Wffi#JE@K©«ag a? 
iCfflV^n^ttfeJC. ME3Mai§IKSB©<ft©llI2&©»l 

fp«iscffl ^ensri iz-rzm&m 3 keb© 
wies2©mtesmiiifr**aiHjKtt. he 

y-f ■^3-y?fflRAM©raia[HlP&-C»9. «trE®3©B 
fiSrmiHtTSmffllllKtt. BKE^-l'^Sy^fflRAM 
©<7- H«IKBb«[HlS5T*SC tSr#@t-T5IS*5 1 
ICEB©¥«#*«IIIBBB. 

^»^e.wini*n, Btet'^.«'©38B>a<*&SBi©Bti: 
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KjS-S£fca&©filSlaIK-Ci&D. iffiESg 1 ©55£#S 
te. WE®2©fE£#R**!M©B&«:?8£L;fcSt SfT 
EM 2 ©«<4l;:ft*.TlHlES!4 ©BteSBEUcfflVvtE 

11)3 n* z hz&wi£Tznju& 6 tcEB©*3H«fe» 

I3&BB. 
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©Btfc £ BflEM 2 ©Btt©J£Bifc®««:ES* Ufc * * * 

>KB5Em ©BfoWfrbaStl, V-7.rt>6>itlESI4© 

McttMES 3 ©mffi^Burosni ^ t»« tr-sH* 

£6 KEB©¥*(tt«»iaBBB. 

[B*3i9] ffiE35 3©B<fcti. UE*4©««fcCJfc 
^TttlEffiifty- HS!FET«)U*Viffl^&±i(S<JW£ 
S tlTVi •£ C t if -5 8 ICE«CD¥*^« 
BisKSgB. 

[B3R9U0] WE*ffilUiS8S«^^S»v^SRA 
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M©7 - H8K«I*IeI»T*5) C i€r^fr4fiS*9l 
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Cit*^12] fifrE*«lsI»85»i^-f±Sy^S!RA 
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[0 0 0 9] *fc> IftfftgSAStfc&WSI 
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[0 0 10] Jbfa©<fc5fcj3U::«*T$3 
[00 113 
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fcm2«D«<4tC^«|-r^«»^Si:. liMESI 2 
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"b glfBIRttllHlKSCrt (D[aIK©«)fpmjgiCffl & 4 
40 C5«fiS^4S J &-53!2 05^i#a:i:, MffiSB 2 

S«KlCffl^T)IB«iSn. WE*«laIgS66rt©«J©lEllS 
©B)^mi!glrffl^6n5>Sg 5 <DS<4«:»£S-t**Sf? 3 © 

[0 0 15] 

S:^±$ii-*56±#a:7i s . 41-glW>>&EMnsn*» 1 ©« 

50 K$ns. m*>n*.^wc\t, ^w*^BJtwsns»i© 
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ett**£»iUTfc, ^©iWBBicttSi 2 ^ 
[0016] bb^rjWWehbtbd. fitna 

S5£#a**tfHBB 3 ©Bffi£81ifBS& 2 ©«G:©5£«&B 

«»a£#fc«<4*f££S-fr*£tt©&B<k 9 S6 3 © 

[0 0 17] te©88«t-fcV>TfcR#fc{1U8a t # 
£©flS©B«K:43HT. BESS 2 ©563=^8: 

Hw^icWfiB^irom^sitDsn. v-xa^e. 

T©y-hl£BE»3©«ffc*HHlrtNSJ:'3fc"*"*. - 

[0 0 18] ttty-MFETS. H3©S 

tt * D di*-T £5£BtiB«102 ©BBtftf <t4!lt* J 

[0 0 19] s aetata* 3 ©ttffi*. meME«tte 

B&ift<T«fc< wffiBE*tt*^ wfflmsmttct^T 
*(ta»tti»P»ttii.«*»6Hiai**i*iB i ©b 

&tfM6v>i$©3Hb*<t3U£'fb$5S:*U BtttfrtB^B 
[0 0 2 0] astei6©tt«fc*v>rt>H«!teff 

3! 3 CD«{£©*B<>:Se 5 ©Btti©=*B*Wt 6*1* 
B4©mffi*B*2-8-*K*fcB' B8tlsJB©S£ 

tV>«OT. &4©«ffi£«££i§:2>fc©©&3©«4fc 
[0 0 2 1] 

©■WilcBL. £T ©BEHCET, B-©«#fcttn 
5. El 14, CO^©« 1 ©^«i:#4^ t5 */ 
10 0 2 2] Bil:Sfi5l:. icfy^lrtfctt. 6 
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*g&8iJDBtt v C C 6 gqs«£ <J> R * * S«P 

eff^!^i2i8S2. ftBBiomttvcc (nwaas) &a 
a, ur«i»w«fcu*» h»#sR*ui»"r*/t , 7-* 

K4. BffBtt*Dfc«««ttGNDfc©«{fcBfc*9 
B»S*U BE«&<i>D£fcE[HlBffl#EB<i* P 1 

ff£E-r**EiaKMBjr-ffia»5 . W£«fc* p 1" o 

ftflBSn. 9]lBIffittVCC*(*9«»S£tt<4<J>DtCRa-r 
&GNDt©f8ttSIC«fcOK»Sn. BJEB&^Dfc? 

- mm9>*®&m9U£*&<t> p 2 kbs**?- k* 

NDtOtttg. BtfCJWEBtt* P 2 tfcifcBttGN 

d t©m&sic<k DKftsn*!iii6&*n-en-£tj*« 

I3BB8 t**K^6tiTl>*. JB1 ©BBBKB*BB 

HIK10. ffljaEBSll^RttStiTVi*. 

[0 0 2 3] *E. *©tt»K-3WTI6Wr*. *MI« 
I&fiAi. £*P«BE$e£lHlS& 2 I4«*«ffi * R 

OUt?HH»SR«tt*t*. "H" WWB'J-fc? 

R«EBliaK4. #KI3K5*«t(^7JC-tn-€ : nA*S 
n-5. iB»EK4tt, S*£BJE<i>R©A*> M^IC 
"H" l/^;W©»J-fey h^#S R©A*&£W"TBjI 
U 'J-feyMtSR* "H" V^;i/©IB. KKBtt* 
DfciHflUlffitt*. PfcJEB&tfDte. #JEBSS5i5«fctf 
7, BaC|=BttBfttt8 («7- H«UB»*lslKl0, BS3 
@B1D lcK*tt*Bi:UT«J&Sn-S. #JEElElB5:fe 

±1*7 k. Rffm<&*D©#t*sc.fc0. »^mw**9i»i 

|»ffPI»6KA*Sn. #Kmtt*P2tt*«lRSSS58 

(»7-i*aw»*iH»io) \zis&&mmtvxm*i:i<tL 

*EIl«6tt#E«tt*P I* 1 " H " U^©M. 
ilt«»t. BllP«ttVCC*llffi«tt*DK»ffiU 

4 "H" "L" WVUzttTtf*. ®®>Ie] 

K4»4. "L" MW)'JtyHI^SROX»62» 

[0 0 2 4] #ffilHlB5*«fc^7©BfiK»C^^T 
F*UB»*0ttJBWEiaB7©7ayi7BT 
0 [0 0 2 5] 01 lt^T#miHlB 5 43 J:tf 7 ©B«(4. 
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p s^«fijcffliffl!-r*fc*©«m«iffl)i2i)« 

U mB6«iJfflIlHlK12d>t.<OS(lffllfi^S 0. BSO (Sfcffi 

t/HllS©^ n*,9 fciBKrrsfc©©? □ y i'lg-t C L 

©m&SfcKlfreiEjtU i'nymCLKSft- 
CLK0»C^t"-5^:*OAy7rlHlBSl4i:, PfcJEStt 
^CLKOlCfcDflSW;* tlTKffi««: * D <J> 
fit* PS:S£E$!I^?tsIKl2^C7>|• - HA*y^$-&5>fc8exO 
CO 0 2 6] #tt, #EE8&©&:7o-.y£©IIIKSSBfc* 

[0 0 2 7] l3 3{C^-r«k5IC. «ffiM»HIK12tt. * 

gP1705N^^^;H!MOS FET (RTNMOSi» 
-T) 19©y- McA*^tl-5. cntCfcO, NMOS19 
ffimMh, NMOS19©FW>a*fl^ffi<i:&£>. NM 
OS19<DHW>*»S«, "L" ^^©rtSBSJEfHt 

^fS£gB18©-f >n-5'20©AAlC««&Sn?.. -f>A" 
-^20tt, &M&<frD<hfc*S«<fc 1 i:©«ffiSC.fc9IK 

sisn*. -f >n-^2oo«ar^ : ?-icKffffi(fl[<f)D*t« 

feSnit. -i >J\-9VMt. "H" KJK?5ffi0ffll«^ 
Sfc, itSOIt -f>A*-^21<DA 
*l(w#t*&^n^. -f >A*-*21%>, -f Wt-^iRM* 
t»JBES(flc * D t SifeSffi i ©Stt£ t ± 0 K» 3 ti 
•5. -f>A-^21tt» "L" ^^©WfflfUf-B S 0 £ 

[0 0 2 8] ft, £*«ffi»£E&2K:3V>T<DJM£«l 

\m 2 C^-T»lB[iIiSl3«)laIi^HTfeS. 
[0 0 2 9] B4fcjjVr«k5lw, 56«IelK13«. 

v> trie ymwtz ntsso c m o s -i > a* - * 22-26 

22©A*K»«3-fr*$§ai&27iC±»)«Efc3nfc'J > 
^5618887?**. cn&5S»CMOS^f>A-^22~ 

[0 0 3 0] «fflHg#S 0«» 7-**»E«te<f>D# 
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A-^23©A#£&iRLfcPMOS28©y- HCA*S 
IC&UfcU F W-f >A-^22<DNMOS29 

©v-xtcsasbfcNMos3o©y- ncA;t>s*i*. 

[0 0 3 1] Sit, Kfflie#BS0K, 7 
a©-f >A-^23©PMOS31©V-XlC««bfcPM 

os32©y- MtAAsn*. z.n£.wm\z®w&nB 
son y-xsrttiasi^-ftjab. hw>^hs 

10 ©<f >A-^24©AAICffiaL,fcNMOS33©y- MC 

A*sns. 

[0 0 3 2] f&HBIfg#S 0# "H" WW. B 

S0*t"L" U^©»-&. PMOS28£NMOS33# 
ffitfrU NMOS30i:PMOS32^«a-?"^©T, Hit 
©CMOS-f Wt-^22~26lC-€-n-?n, ftf£easa<# 
^n^. ±oT, £!60B&133W£teit;U m^wi'D 

[0 0 3 3] El 5 JiBI 2 l£ Tpf A y7 y |hJJ814©IeI!SH 

a? it^H$nfc-|5:©-f >/X-^33. 34ICi»?«lEESn 

cns^aw'f >a-^33. 3414-tn-en. » 

[0 0 3 4] ?D"^gtCLK(M >;t-*34©A* 
l:MSn. ^r-^>^I 5 lKl5©W»(^j89J?5:i'D 
•y^ft^CLKOgglSnT, <W?-^35A^m*5 

[0 0 3 5] E16«0 2iC*-r^V-v : #>'^[HlKl5© 
1514, KEmtt*DA^*e3n^«iH«?i:#E*fi:<J) 

50 p^^sn^a^^n-sda^^ t©raic, s^cjh 

^r/37t. y-f F36©*V- Ht^-f*- K37©T 
/-Fi:©l«{C-^©mffiSSJKU, ^©filffi^i'D 
>y irm^C L K 0 *<«*&Sn*A*«ll^cS5«Sbfc^^ 
A->^38t. ^-f*-F37©*V- HII-^©Sa«:as 
«!U ffi*©««*S»Ufc*Y^^^39i«CJ;D«l^ 

[0 0 3 6] ^D<y^e-^CLK0*^YA^38©ffi 
^©fgffilcA^Sn^i:, ^-f*- H37©m*V- H© 

ijtsna. n©#ffi«(4* Pi*. 03^-t«Kfflffli 

EKl2©m£E»±«17lx5i3lS n*. 
[0 0 3 7] S3 IC, «ffi5!*gSl7»CJi#ffi 

ma* p ^j&an-smigifflT toiwzmm 
©y- Hw«iissn*. 

[0 0 3 8] #E«tt«J>Ptt, »ft40ifitt41tlCi* 
50 T. 3ftt*^*S»±, StptttfURtitl&Sn*. NM 
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OS42tt> |KE«tt*P««*Snfc«ttJ:D-b«V»» B8tt. B 1 fc*-«B»IB*4©HI*HT**. S 

[0 0 3 9] NMOS4aWMrUTV»*»tt, «BE5S£ EB» 6 tfftfPT «tttt£. «E*{fc.i>D£$6£S-t** 

gB17tt "L" l/**©rt««E*M»SC*tfia-J-*© fc®t?, »*tta«*tt7-f-H/Xy^S»EHI»C* 

LK, SttffcCLKO*****aoE)T, [0 0 4 4] /t«7-*>'J-feyM3B 

7GDK15tt. WE«tt*D*#HEUttt*. 3tt. "H" M*0'Jt"^fi^SRSffl»t5. 

[0 0 4 0] K#fcNMOS42*«»aU&l». NMOS "H" U«JI*>'J*9r FfiMfSRtt. V-**IMn«tt 

42ii, v-^*aun«ttvcc*twft*n**«*pc vcc*»«i»*n«««»iTi=t(a*bfcPMOS46oy 

ftttL FH >SNMOS19©HW>lr««bfcP JO - K y-XMBWW" iCtSfcLfcNMO S47*S«fctf48 

«B*TC*ftU FW>*NMOS42©FW>fc AUfcSfStt. PMOS46**Jft»rU NMOS47i5«ktf 

«iKLfcPMos44*-?-n-en^s*-ii-2.. ^©fc» 48*<-?-n^n2§a-r*. 

IC. AStEMSCtt "H" WWifcO. ttWm^ [0 0 4 5] *&. S*«ESE£Htt 2 

SOB "l" ^^;k BSOtt "H" V'S.H/ift*. ffi Rifi* NMOS49©y— McA^JcStl-S. NMOS49© 

flfi^SOH'L" WW, BSOtt "H" l^Jl/£& V-Xtt. NMOS47<DFWf>lC#fc;*nTV>*. £ 

5t, |g4fc^r^fileI8S13©NMOS30. PMOS32 tlC«tD. NMOS 49^3^2. C tT. NM0S49O 

ttSBrU PMOS28, NMOS33tt#afr?>. FW>*<<6«<ii:tt*. NMOS49©HK>*6 

x. aia*±ot«5^a©-f>n-^22*j:yf23K:tt»ff »*, "l- i^;i,©rtS5SJEif#sco an 

©^>A-*24©A*Ctt. fHWS^BSOtf "H" V CC#IU*Sn*WMm=iMtU FW>«K*50 

^;v©ib, "l" ^©i^AA^nsctcft o-*fc«»u&PMos5i©y-nc««an*. « 

0 ^>A-^ 2 4tt "H" WVUDm*%*at>Vmf «50©^iNMOS48©FWf ^©IWfctttt*^* 1 

3 ioT, ^Dyi'MCLKHMtf. "H" P #SaS*lTV>*. PMOS51tt"L" WUW©[>9SB«I5 
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©#ffi«{4*P 1 1. >7-F»Kiil»llWSffl©#ffi*tt LfcNMOS53©y- h«*«*SnTV»*. KEflft* 
*P2tStn?n. JW©«K»W*ilt««T*«. ^ Dtt. «tt50fc«tt52*lC«k*iSift#aiSffllr»T*Jfc* 

2:<D*-&Ctt. CT^ttAs/TTiHiteuroh^^v'x^OT <fc<j>s oic«E2E&£n*. so 

*-rxw>ii-y>x, afetfic^--:;* reikis tt, s*mffi*Rttt«^n*. NMoss3tt. be* 

[0 04 2] y-X7*D'7MBffi|5IK6C0«tfi!c S49© F W >1fift\Jj'£t\MH* PMOSSl©-f>K- 

&jE®&6tt. FW>&i$;!ra«<ivcca*#*&sn4 [004 6] E^irKff«ffi*D*sgs:^snfc«tt«tD 

ttMTfcttMU y-X*>5BIft*DS[ii*t fcH<fcofc»^Ktt, NMOS53tt9iaT5. NMO 

y-x7*D»7S!B]EiHiK©F7'fAt/«j: ; &NMo S42tt v v -x^EPiinm^vc c^«i&an2>«aiJS^ 

S45!C<fc?>«0££nTV>4. NMOS45©y- MCtt# fc«RU F V"f >4NMO S49© F W 

jEBB5*>S©#JEE®tt*P l#«8&Sn*. £©V- PMOS54, &tfKV-X&ePinm<iVCCA<«*a3*l 

X7*n7S<DK-£E[sl&6tt, NMOS45©L2HBK <&*««mc»ttb. F Wf >£NMOS53©FWf > 

TSrf«fflUTI*l8BBEm&S*DS%±$-&-5«tg*^ jc«*L&PMOS56*-tn*Wlia***. -©&© 

OfcOTfc*. K)El2lK6©ffi*tt|iS£E«i4*D K, S C 0 tt "H" WUWifcD, PMO 

4*s^lDSnTV^. S8!)IalK4tt, SSaARlCBff fctHa*TTtf<5«t5<C«t6'r4. 

mffi<j»D&, «sttAi»»6KEiBi«6«tnff!«tt»ft [oo4 7] nv-*>v±v Mn?S3tt> n»Biin« 

[0 0 4 3] jg»llEl854©««fc^V»Tie«!g-r SO fc|Hmi5IK6*^Emfi>:*DSdi^-r4«J:5lC»^fcW 



|i*JE^ffc<J>D£#iELteV>. 
[0 0 4 1] R±OJ:3i:> 01 (r^"T#Els]K5*J: 



<t^sco*ty-htwA^ati*c:aiT«a-r4. «fc^ 

T, PMOS51©FH' ^iifitaSOtroffiaSElS^* 1 ?) 
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•5. UtyhSfSR*"L" WUVtUZt. PMO 

S46*^wffib. PMos5i©y- h&sm&tu PM 

.tor, e»isiK4itiasii^«iSio«j&*^< 
&^t, *-©»flS7W?jt-r*. 

[0 04 8] JSC 01 lC^-r«SlUKfiS 8 ©flKfcfc^ 

[0 0 4 9] S9 IC^-r<t-5lC. ^-ftS^i'SRAM 
O^iaiHlgSllCffJtUT. I 7-F*IH7'fna*?l2lK56 
tD-^3-yis]K57t*^$nT^5>. 57 -F 

«B»*HlKlOW^iLT. — *W7- F«I£#BES& 

[0 0 5 0] >7-K«F5K^BiRlHli856te» &»©7 

— ^©^rJ-FflTSSDWLfcaWr^NA 
NDy- F58lCJ:0«lJ*$nTVi5. o— 5*=l 

ST Fl';*.^©^'^**^ — tJC^a- F«^ 
SWLSffi*-r-5NANDy-h59»Cj;r)*^SnTH 

£&iS«ft£©S«!:^|-«i: cnwa^n-s. 

[0 0 5 1] 73-h'fifSDWLH WV*/7#60 
©A73, fc^tf-f >n-^61©A^tC«*&^n-£>. 
- Ffg^SDWLte, W"W->7^60T. 
*®WIC#£Eme<i> P 2 <fc S S D 1 WL Ic 

[0 0 5 2] 7 - F* F 7-f A*SiRlHll&56a*, "H" V 
^©T3- F^SDWLfcJtiTjbfclSKtt. W^P 
^^©tH**^ PMOS62©V-XfC "H" W 

;v©ittm^sD lWDjsM^ns. -ntwct^- p 

MO S62<bNMOS63£a>£f£S CMOS-OA- ^64 

icftf^saE*^^e.n. o^-*64a<fSttft£n*. 

£,©7*3- H«§SWL© "H" ifi "L" CjSUt, Bl 
FiK'V «*«tto&»««JKE«tt*P2©, 

#jim<fr * p 2 wl an. 9 - f*j&«#be«&t? 

[0 0 5 3] 7-H«*«Bft*H9'f AMOSFET 

[0 0 5 4] ft,.f3-l ! fifSWLt>, u^ui^?* 
65T, ^SMlC#JEffiffi<[)P 2<hSnfc*i 

«!«^SlWLI:l/^->7hSn5. Ettfc. "7— F 
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ttH9<;taj?ia»5639t, "L" l/^Jl-Ofa-W 
SDWL&Wrtl'fcHffctt. U^;Vv7^60©W73*» 
S> P MO S 62©V — XK14. "L" WyWWMM» 

sDiwL^sns. sincfco. CMOS-fW? 

n©ifc -f >/t-*eitt "H" 
tiia-r*. -© "h" HK>*-fw? 

-^eilCjfcSSU V-XS«*US:NMOS66©y- h 
tCA*>$n-5. ioT, NMOS66**3ISIU "L" V 

A-^64©m*'£ "l" kiwcbjtt*. r©-f >A' 

-*66tt. ^JE«(4*Dt»a*(4t©««fc2»C<kDffi 

1&;*$T.2>. 

[0055] Hioti. Egtc^-ru^v-^^ei, 65© 
i*j»ta-e*5>. tesi9tc^-rw^;v->7^6i, 65©«/*; 

tt>C3-T»S©T, -^©H€:#ML/T^IC 

[0 0 5 61 EUOKjp-tiSlC, T3-HStSDWL 
(*>L<ttSWL) IS. V-XS:««6LfcNMOS67© 
a? y- F. MtflC-f >A-^68©A73<C«*&3n?>. 
"H" l/^;P©x3~ Klf-^SDWL (feKBSW 
L) #tNMOS67©y- hCMSn^t, NMOS67 
**35SU y-X€:ffJE*(4*P2lcSJabfcPMOS 
68©y- h fT5>. i'jT, PMOS68*«*ii 
L, e«#BES&<t)P2©ii*§^SDl 

[0 0 5 7] £t. "L" MJH5r3-HetSDW 

l (*>L<iaswL) *tNMos67©y- Mc«»san 

fcRfCtt, NMOS67«*a-TS. -©PStrli. -Y>/\' 

a? -^68*« "h" w;v©m*t&ffi7J-r*. n© "h" w 

^©m^tt. y-***J*U HW>*PMOS68 
© Fl"f >£SM£LfcNMOS69©y- h»C«IS$n 
<toT, NMOS69^SSSb. "L" U^VOiy'n 
-FM#SDWL (feb<«SWL) «5fflA«nT>>* 
m> WVH"7f60 CbL<«65) ©W71S: "L" U^. 
;HCH)£-r-5. r©-f >A'-^68tt. P$JE«fi*DtK 

[0 0 5 8] ±8Bmi©^l«fi»»wJ;0KIIUfc^^S 
•^iRAMtll fitTICift^-r*. SKft«MMte£ 

40 nrvi^. igiittigi(c^Ty'f-^5^;'SRAM©± 
[0 0 5 93 *-f, I*I«5#)E[hIK 5*3^:^7^, WSBI^ 

jeek 6 ©Kff«ffi <(> d zmttrnmizm v»tBBsn 

-5. #ElHi?5 5*«fcrX7©S&^«iK*P*ffi«tt*Di-r 
5»^C«fcn«v *8HttDD«{fcVCC*<£»bTt>#E 
EK 5 *«tCX7 ©HjfP*tfe^ 1)&t> S^Vi ± 5 left*. 

4. C ©56ffiffl:«l« ©«5Hl*9*C©Wlrotltt V C C ©£Sb 
5» #m@8S5*J<tt;7©f)ift;«il«m»4**5&^: 
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ioT, #JEIslB5:fc«fctf7l=l#©a&f^-^>* 
[0 0 6 0] #E«&*P*l, &ffi«tt<*>D«# 

[0 0 6 1] 018rart85ff-flEmff©#tt£5*-rHT, 

(a) tt«e*(0^eiCi*rta8#JEE«ffW#ttB!> 

(b) ti^CD5§?|tc«5^»lc«fc2.rtgS#JE«£E©»'lt 

H18 (a) l:StJ;5l:> tV&mMm&VC 

^SSfJ^ A fc«k D n-5 <fc 5 V C C 

a^SVCCbCffifflT&SSLfct-rSi* P91SS#ES 
&*Ptt, <>Pa*5*Pb0ieBr^il/TlS'5. 
[0 0 6 2] :tlS, H18 (b) »C^-r<fc5«Cv JMMI 

assffivcc*. s>^&v-^.)v-cmm-ri>z.ii\zi. 

SP*>£S&®«100 £»ifcfcJE®«!r<J>D£#*. 

T, d 0|$Efiffi tf> D £\ -€-©^«&««S:SiftL-fc* 

£. #BELT#E«fi<J>PS:#-5. C©«fc5 tCL-Tfte. 

nfc#ffimti:*prtt, i ci*9ffie*iH--s«igmjE©x 
ft;**»/hav»«K{ 0fc«{fc««) ioi £#LTV>*. d 

K>^«i)lr, n^StS*ffi* s VCCa#>e>VCCb£T£ 
BlbfctLTfc, £«{MR*101 ©«6Hl*a©£I!rfce> 

a, #jEts&<f> Ptt^bt/fcv*. i^T, ^sssaimjE 

©£fKc«k£rt&#ffi®&«P©£S&£lfr.ii:-e#s. £ 

5VSMUfe3. 3VSMLTfc, 

Bfc*»«iimET©J&fE£fc^gliJ1tEifcS. 
[0 0 6 31 #EBB5*5«ktf7©«!I£, BE 

br 6 ©ffl^m&t-rntf p £*$Bsai«ffi 

VCC&Tfcgbrr*;ri'bpIfifc£ft9. ^«5«2SSJE 

[0 0 6 4] ffi, «£*OSfitC*5UT'b, #ff€tfi:<J>P 
£3^Sl*-*#EEB8£«JEM»B&TiMffllLT. 1 C 

^ifcnJtgT&S**. #JE«<4*P«#BEIalKT5E*S 
i*-*«{fcfc©T#JEBg&©«il5T«> SStt V C C «t 0 & 

BEm&tfP©g{fc#©'h3^ffi«sfe* 

V>. SSIcte. #EB&©«aS*<«{fcVCC©3ES!il::«fc 

[0 0 6 5] *fc, sio*igfi»iic«*saTtt, mm 

Plt7- FIMBh/e*JBttt* P 2 i«*£KfWIT 
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[0 0 6 6] R£Emtt$D*»£3tt*fc»©*E«fl>: 

- FfiUB»W©#BE*ifc* P 2 tt^*U*^©#-X» 

^■c. #E«&<f> p i p 2 tii, 

10 [0 0 6 7] SSIC, *ICDCW?S:«filK£©aSft© 

HIK?£afi:S-a--5Ctl*#«lT»i. ft-tfft&. «7-H 
i£ffif(!#B&10t::#«S£tt.5#JE*(£<t> P 2 tt. V— H 

=:©#ffi«ffi<f)P 2&V-X7*DT3S»flElsI 
S&© H /ttftiMO S F E T®y- I- lCfciRLfc« 
«snB»lllC«»*n*l»£E«ttt)»7-HWB 

a? [0 0 6 8] £©.&, BlUCS^T J: 3 fc, "7— KIMBtb 

n7ffl»aiSB 6 0^9^ AMOS FET©y— 
Hfc*«fc««»T*;fca©#ffiBttS*»ttTV>*. BP 
SB 1 ©«lMf £ffSiltB-?l*. #BE*^Srlft«-r& 

sn«&* BK*MM*tMt»::****. v-x7*D7i 

»£EE»6 P 1 &«»&T*#JEIaItt 7 «« 

X©if*l£^fr#*«fc3ftt>©TttftV>. ft^T, B8S 

D*Rife;£tf*;fc«>©#JEE««a:4>P 1 1«7— FWHWH 
P 2 &£«£Kttl?SC& > V« 7- HUB 
KXiaBlOOttf^. D=£5££S «>© 

#BE«ffi«P l©a»*t>fc&SJ4V^ tt»5>Uyh 

[0 0 6 9] V-X^*D7S!P?JIl5JK6&fflV» 

i crtaioKWBJffciWEiaisft^wEBu^-rviCi 

40 [0 0 7 0] E7lC^Ufc±5C, y-77*D 

7SBlElHlK6tC. V-^7sfD'71!©NMOS45S:ffi 
fflLfc«^J3». »JEE*Ct*Pl*KMOS45©y-h 

[0 0 7 1] H19«l*3B5|S|ffi«E©»ft«:*rHr, 

(a) ttfiE*©«HKi*rta5»ff«ffi©1*ttH, 

(b) l3;:0ft9!Cft«MK£J:SrtaNtffi«K®*tt 
0T*i. 019 (a) (t^-r«fc-5IC. n®Wlin«JEVC 

c*> »*«ttTiwis-r»-tTr»fcWlB*ttvc*N 

MOS45©y- h Cftlt tTKEttt* D tftfcMC 

50 «. D)WT*««^*«io2 ©«n«qk< 
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[0072] teii9 (b) \z7K-t&5\z, 

{fc<*>D£NMOS45<Z>y- MC«»bTRJEE«#*D£ 
»&«£fctt. f$ff«{£<frD0^T£«*<4®«lO2 CO 

v c c oMt^ftiz z. cose v cctm uftfls* 

V C C ©SMfc»«k 0 *>'h£ l^S^b*e*-r i <hT&5<, 

m%mi (b) ic^r»ffi«te^Dco«fc^^»ttT* 

- MC* #JE«ffi*P 1 ^IT, #EES& 

*P1^ NMOS45©L£^fi#f* K<*n*Zl£T# 
6n*:P$)EEmtfc<f>D0*> H17 (b) tC^r$M££fr*<i: 

[0074] zo?zm<?>m2 <D&mmz&z>y<< 

^2CDHJg^»C«S^-f^S^^SRAM 0^g»#0 

[0075] s^tc^-r^^ic, «7— H»£«»-r*fc 

F«B»#prB10(D««fc LT#ff FIB* 5*6 

UT»JEIMK70*6**^nfcKlE«ffi<i>DSffi^fc« 
■ IC*^T, #EE»5C!>*»ibT|*BE0tt7O0*63B 

[0 0 7 6] £0<fc5fc«*£T&^TS>* #EEIUK5 

M£««gB£Ntt. ttfcBie <b> *#flabTSi9JL 

bb 5 * 6*t*n«)»jE«tt* p 2 cDm*«^estiis 
»fc**2:i:*«a*u^T, #ei§ib 5 

[0077] *&, Bi2te«sn*a6«r»4, 

<*> P 1 £ftfflEftffiSftffl<D#JE«ffi<J> P 2 fcfc£«UT 
n*0*. BEBBti4>ffEBB7C*V»Tli. &t*l"b 

[0 0 7 8] #fc, C0RW©*3©**Mfc«fti^ 
:f3y?&RAMfc:2V)TIBB'f&. B13I4210B9J10 
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**S^*B«fc7ny*BT**. 

[0 0 7 9] B13fc«1\k5lC, #JE«{fc<J>P0*&«* 
MEtt. &rbfc— *«HBB'6*l»M»iftV». C(D«jS 
TfcoTfe, WEBB 5*, »E«tt*Dft«BKja^ 
TB»S*i*£t**S. S 1 0*lB«»c««BBiW 
49CB16 (b) *#BUT»WLfcJ:5fc, 

[0 0 8 0] Z.<OKW<Dft*<D%Vm\Z%Z>ff'i 

20 »3©**«fcB*^*5**»RAM©*B«#0 
**«-T«B89«:^ny^B-C**. 

[0 0 8 1] B14H^"r<fc^JC. #Efitt<f)P©JMI* 
Ktft=*itB»tr, AOPMEEB*. V-X7*D7l 
©<b0«i:bft<T&&^p £0«lf£Ta^Tfc> #JE(sl 

6, »103«B«fc«*i6BiW». ftfl^-S»tt* 
[0 0 8 2] COJMJtt. ±^l~B4G>Sttl«fcR 

[0 0 8 3] B15IC3Rf»7- HBKBJRBBt. B9tC 
3RUfc9-H«B»*HBiOBVitt, S9{C^U^IhJ 
BT«L> FBF^/TORBBBfr&BaSttfc* 
3 - HflW S DWL £ l^^;l->^^60<r J: 0 «SM^S 
DlWLl:l/^k>7h«. *l/T, ua**-F» 
KiSJRbfc-Y Wt-^63*, l/^>7h3nfc«E» 
fSD lWLCctDBIjn.k^^lT, ffi:*j<*>P2W 

[0 0 8 4] ^n»c*rbT. Bisic^-rniBT^ 

^ K«F^A»#?ls]B560>60* W'>7h$tl/Lf 
' 3-HOTBSD1WL (?3- Hfi^SDWLCDSC 
•») L—Jj<DXJlLLtz* NORy-h70*H«tT^ 
5 0 NORy- h70<O*t&©AAtt, n— r^-^BB 
57*60, V^Vy7hSnfcf3-Hfi#BSlWL 
(f3-HB*SDWLOKCT* Tfc^o NORV 
-K70WU t3- Hfi^BSD 1WL, BS1WL0*£ 

■T*. -0 "H" KiWDO^tt. -f >/t-*7ifcJ:0 
40 yn-trmzxiizti, ^nth-ftm^ <t> 2wls "h" 

[0 0 8 5] ±ffi*BBTI4W«SnT^ft^ 
0^, «3ElHlBllK:tt, 7-KBB»ffl#EBB*P 2tD 
a*TBE6an^*>0fc^^nTVi^ e «ibTI4B16 
^B17K*-rB2IBBllT**« t3-H«ON 
AND, ^it«0 9^015PC^L^:NAND58^ < tV59 
^*MBT*NANDt««r«PMOS©^-MC* B 
10\Z7jkVft£'5fcU^)Vi'y MslK^ct-pT, mJE<i>P 

5^ H:tfli*DCDliit*t*WtA*t4fcOfeft 
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[0 0 8 6] #EEB©-ffi£. ^85«iS«EV 

cc-T?BBf**&t>»*« «*.tf»i2t::*i"BA£i' 

fcKf, |$EEBffl©#JElH!B 7 *»BB«EEV 

[0 0 8 7] 01tt^UrcBffiliI856(C. 081: 

tp UUBBBB 4 £ ^$©7 * - K Ay f iSW&EEElS&S: 

[0 0 8 8] BlBI4C9WTIt. f§l©2liS 

[0089] * i ©*afi«e#*Sfitt' JttSEW 

•5. 

[0 0 9 0] S&fc. C©S593W~ WtS??IRA 
«AtfEEPROMft2K. ftm&IE&&n£.®16t\*} 

[0091] se»tcii. te«siB«*^T^<. nyy 

20tt, rtg&«?SSi£©fctt*^-rEIT, (a) «;«*© 

{&*gBi- «t * rtis5®B«iE©*m0-e**. 
[0092] F*9g&«ssjE«sfs:fc-rsfc«&tc. ^vspm 
jgm'Evcc©m&&wis-rn«, 020 (a) \z^m 
•5(t. sm(it®*aio3 zmztti, 
t, 020 (b) ic^-r«t5ic. *«taB*<fcvcc«:S 

rta5m®«ffi*si»£-rn«> s«tt«*io3 ©was 40 

.fcO&BTt*. i^T, ¥B#*ttls]BBB©»ft^ 
[0 0 9 3] 3 CtC. 020 (a) tC^T^T? 

w®«B«ffi <t> **. fym^mms. v c cot©iec u 

*-S»£r*!IiJ&-T*fct». U*>U 020 (b) IC^t - 
T. ¥***B0»*Bl'.fc«tt&nfc. Bft©Btt7 



[o 0 9 4] jbu> *86m-«ir?»^ 

T, #Ei§]B£»JEIs]l&©>R#£^7rt® 1 ~B*fc¥ 

gifrj6«nawt?©*rss!i&sai«ffi>'^'5 i ^* s *" r * C1 

KBB©*»*BBffiVCC-?©Bf««K 
[0 0 9 5] 

[3SW©2&«] £U:H«tfcJ:3C< -©^^ l "^ n 
«, nB^SffBSnsBfiBttflifabU"**. f*3«B« 

#£. 
[BB©B*fcR9.1 

[01] Ml»c©BBOBl©BBBlC««3 r 'f^'5 

[02] B 2 t*B 1 C^-T#ffi EIKW^P f £ B. 
[B31 B3«B2tC^t"«E©IWIsI8S©l2l»B. 
[04] 0 4 «0 2 t£5Kf55ISlHlg&©lHlI&0. 
[0 5] B5tt02C^T/1f 7tB»©EIB0. 
[0 6] B6ttB2fcjRT*-lr-5>#>:/ElB©HK 



17] B7J4Bl»c*TV-^7*n«7BBElHlB© 



i», 8] 0 8 ti0 1 tc*-r»s»iaB©iiiBB. 

[0 9] 0 91*01 C*-f7- H»B«i^lilK^i:^« 

aislK©— &©[3I&0. 

[0103 01OttB9lC?K'ri"<^7*'©IsIBB. 

[01 1] Hll»*BUC«-r^'f^-SyffflRAM©i 
B«8fr©*-*w"$* BBWJft^n 9^0. 

[012] 0i2tt::©BB©SB2©*ttB»cB*^-f'** 

ESQ* 

[013] 0l3tt^©BB©B3©*«BKB*^^" 
0. 

[014] 014ttC©*W©B4©^tSWfc<6*^-f^" 

[bis] mm? - vmimxm&to^vi&nw*™ 



16] B16tt7-H«B»BHB©*©B©f!ftw 
-T0K0. 

[017] H17tt7-FB«»*EB©*«>B«>B*>»< 
i-|sllS0. 

[0 1 8] H18ttWB#m*Ff:©»<**^"9"BT. 

(a) tt«*©BBKJ:«rt«*E«BE©BttB. 

(b) ttcoBWCBsBBCJiftlWBffiB* 0 ** 

[*019] 019ttWS5»FF.i8ffi©^1**^t-0-C. 
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(b) «^0^{c«5^Btw«t4rtfi5KEaffi«) ! t$te 
J3. 

[0 2 0] ta2o«rt»«M«E©»fts^»i^ 

(a) «fc*©8@lr«k*rtg^®«E©4*tt0. 

(b) tec:©S6Efcfc*£Sfc«fcSrtS?e®SKCDfttii 

[02 1] 021te*£*ro:^-f:f 5y£SRAM©;&5££ 
ft0T. (a) 0 hXh57 

(b) h5?7:#5£TJi52lHlSS£»BEStt 
lC«fcOE»l-r^*S£S^-t"EI. (c) 0te I 7- F«£# 
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